Some comparative studies have claimed that elastic stockings are more or, at least, as effective as inelastic bandages in promoting ulcer healing. 1 -5 The conclusion of a recent meta-analysis states that 'leg compression with stockings is clearly better than compression with bandages, has a positive impact on pain, and is easier to use'. 6 In addition to the fact that this meta-analysis contains mistakes concerning reporting of some quoted studies, this statement deserves some comment.
Compression pressure measurement
Although the compression pressure can be considered the 'dosage' of compression and the main determinant of its effect, in almost all trials comparing different bandages with elastic stockings the pressure exerted by the compression devices was not measured.
There is no field in medicine where, comparing different therapeutic procedures, their dosage, when measurable, is not reported. This is especially true for drugs: the recommendation that trials comparing drugs should provide 'a description of the particular preparation and doses of the drug, and the technique of its use' dates back to 1964. 7 But even when drugs are not involved recommendations for a good-quality trial include 'precise details of the interventions intended for each group and how and when they were actually administered'. 8 In the phlebological field, for instance, no journal would accept manuscripts comparing different sclerosing agents or different wavelengths in endovenous LASER treatment if the dosage and the method of administration were not clearly specified. Even in journals with low impact factors, the results of studies would not be accepted if details on dosage and administration modalities were not precisely reported.
The lack of pressure measurements in trials on compression represents a major methodological failure and introduces huge flaws in these studies.
Effects of compression and pressure measurement
Compression therapy is able to improve haemodynamic impairment in venous insufficiency.
In particular, it has been proved effective in reducing venous volume, reflux, oedema and ambulatory hypertension. 9 -12 The effects of compression on venous haemodynamics depend only on the pressure exerted by compression devices. 13 -17 The stiffness of the bandage 18,19 plays a very important role, 13, 16, 17, 20 mainly because a stiff bandage is able to produce a very high standing and working pressure starting from a relatively low resting pressure. Therefore, when the pressure produced by the bandage is not measured, we do not have any information on the principal determinant of the bandage effect.
Amazingly, even the conclusion of an old Cochrane review ('in ulcer treatment the higher the pressure the higher the ulcer healing rate' 21 ) is based on papers not reporting the pressure exerted by bandages. 22 -24 When compression pressure is not measured in studies reporting the comparison of elastic stockings and bandages, we know approximately the pressure of the elastic stocking because it is declared by the manufacturing company. Unfortunately the pressure of the bandage can be extremely variable 25, 26 as it only depends on the stretch applied to the bandage. As a consequence, we cannot have any idea of the compression pressure of a bandage (the main indicator of the proper application of the bandage) if we do not measure it.
We know that inelastic bandages, when properly applied, should exert a high pressure in the resting position, 19, 27, 28 as defined in a recent Consensus paper. 29 This pressure tends to decrease over time due to leg volume reduction 30 but remains in a therapeutic range for about one week when correctly applied. 28 When the bandage is too loosely applied the exerted pressure can be in the low or medium range 19 comparable with that of an elastic stocking. Under these circumstances any further pressure loss can lead to a completely ineffective compression pressure after some time.
It is easy to understand that if we do not measure the pressure, no reliable conclusion can be drawn on different outcome of treatment. Amazingly, almost all studies comparing different compression devices and application modalities are accepted for publication and considered reliable by the scientific community even without reporting any pressure measurements.
In four papers 5,31 -33 the pressure exerted by the compression devices was measured.
In the Horakova and Partsch 5 study, an inelastic bandage was compared with an elastic kit made up of two elastic stockings. The inelastic bandage was applied so loose that the exerted pressure was lower than that exerted by the elastic kit in every body position (supine, sitting and standing). This raises the suspicion that the bandage was very poorly applied.
Under these circumstances the greater effect of the elastic kit is not surprising; in addition also the randomization was problematic and the average ulcer size was smaller in the stocking group than in the bandage group.
In a study from Milic et al., 31 the interface pressure achieved in the treatment group was much higher than that achieved by bandages alone. In this group, where a multicomponent system including an elastic tubular device with a bandage on top was used, the healing rate was significantly higher than in the control group where only elastic bandages were used.
It is misleading that in a meta-analysis, 6 this study has been taken as a testimony that stockings are more effective than bandages.
In another study comparing the influence of three pressure ranges on ulcer healing, the same group of authors has clearly shown that the best results were obtained in the highest pressure group. 32 In the fourth study in which pressure measurements are reported, 33 an elastic stocking was compared with an inelastic bandage exerting a much higher interface pressure and the healing rate was much higher in the bandage group.
The common conclusion of these four studies is that the higher the pressure the higher the healing rate. This conclusion is clearly in favour of bandages that, when correctly applied, exert a compression pressure definitely higher than elastic stockings or kits.
Variability of pressure in bandage application and bandager's skill
The pressure exerted by compression devices can be extremely variable 25, 26 as it mainly depends on the stretch exerted by the bandager. The variability of the pressure is not very important when the pressure is in the range of intended pressure for that bandage, as some variability can be found even intraindividually. In a recent paper comparing two different bandages in ulcer healing, 34 the interface pressure was measured at each bandage application. Despite some variability (median pressure 50 mmHg [interquartile range, IQR 46 -53] with one compression device, 56 mmHg [IQR 54 -59] with the other), the intended pressure higher than 40 mmHg was always achieved testifying proper bandage application. This led to an extremely high healing rate in both groups.
Unfortunately, this high-quality standard of correct bandaging is rather rare and needs training. Keller et al. 35 report that, measuring the pressure during bandage application, 40% of nurses were unable to apply the intended pressure in the range between 35 and 45 mmHg in the supine position. Seventy-seven percent of these incorrect bandages were applied by nurses with more than 10 years of working experience. The average standing pressure of these incorrect bandages was 38.7 mmHg, which is not much different from that exerted by a good elastic stocking. Before the bandage application the nurses were all confident that they would apply an adequate pressure. It is conceivable that patients or relatives would probably do even worse than this group of nurses. Nevertheless in some trials bandages were removed and re-applied by the patients themselves or by their relatives. 4, 5 Not surprisingly, these studies report a better effect using elastic stockings, which is another example of an unfair comparison between a good elastic stocking and a poorly applied bandage.
Conclusion
Trials comparing different compression devices are not reliable when the interface pressure, which is the 'dosage' of compression and the main determinant of its effect, is not measured. Furthermore, doctors and nurses applying bandages must be adequately trained; a long-lasting experience does not automatically mean good performance.
Elastic stockings are certainly effective in favouring ulcer healing. 1 -5,33 This confirms the still valid statement that any compression is always more effective than no compression. 21 Nevertheless, if stockings are more effective than adequately applied inelastic bandages, it is rather questionable and needs to be proved by new correctly performed trials with two prerequisites: (1) the pressure exerted by any compression devices must be measured, which is easy to perform with new pneumatic devices 36 and (2) nurses and doctors must be well trained in applying the bandage used in the trial.
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